The Stayton district, which lies 13 miles northeast of Hoilister, Calif., includes parts of San Benito, Santa Clara, and Merced Counties. The district has yielded about 1,700 flasks I/ of quicksilver, mostly between 1870 and 1880, and a .few tons of antimony ore.
The rocks of the district include Jurassic (?) (Franciscan formation) and Cretaceous (?) sedimentary rocks, serpentinlzed ultrabasic rocks intruded into the Franciscan rocks, Miocene (?) basaltic and andesitic extrusive rocks, and several intrusive bodies of Miocene (?) andeslte and rhyolite. The basaltic extrusive rocks were arched into a northward-trending asymmetrical anticline, then planed by erosion and capped by the andesitic rock. All the rocks are cut by northward-trending faults along which there have been several periods of movement.
Veins containing stibnlte occur mainly in the basaltic rocks along faults in the central part of the' district. They are estimated to contain several tens of thousands of tons of potential ore averaging about 1^ percent of antimony.
Cinnabar, the only commercially important quicksilver mineral, has three different modes of occurrence: (1) Veins and coatings in fractures in broken antimony veins, (2) coatings on otherwise unmineralized fractures in basalt, and (3) veins and replacement deposits in silica-carbonate rock derived from serpentine. .
The possible reserves of the five largest mines amount to slightly more than 1,000 flasks of quicksilver. The largest mine, the Stayton, is probably capable of producing nearly 100 flasks per year for a few years. Additional prospecting along broken antimony veins immediately below the contact, between the two volcanic units might uncover additional deposits of mediumgrade quicksilver ore. The amount of antimony produced is unrecorded, but the total probably is only a few hundred tons. The Tertiary igneous rocks were divided for mapping into four units. The oldest includes basaltic extrusive rocks, flows, and interbedded layers of agglomerate and tuff, which are separated from the older pre-Tertiary rocks by a major unconformity.
These basaltic rocks are arched in a north-trending asymmetrical anticline which was formed and partly eroded before the extrusion of the andesitic extrusive rocks that make up the second unito The third unit comprises andesitic rocks of intrusive bodies, some older than the andesitic extrusive rocks, some younger, and some of undetermined relative age. The youngest Tertiary igneous rocks are intrusive bodies of rhyolltic rock.
Although some of the intrusive bodies turned up the adjacent layers of older rocks, others cut sharply across the bedding.
The structural features of principal Interest are northtrending faults, along some of which the ore bodies occur. All the known ore bodies are along faults in the basaltic rocks, except one that is in an andesitic intrusive body and one that is in a body of silica-carbonate rock.
Pre-Tertiary rocks
The Franciscan rocks are dark-brown to black silty shale, gray or greenish arkosic sandstone, conglomerate, light-green to cream-colored chert, and basic Intrusive and extrusive rocks that are now altered to greenstone. The total thickness is unknown.
The Cretaceous (?) rocks include black shale, gray sandstone which weathers either buff or brown, and chert conglomerate.
The exposed thickness within the district is more than 500 feet. .the texture is probably a relict of the intrusive peridotite from which the serpentine is believed to have been formed. Some of the serpentine has been further altered to the peculiar rock termed "silica-carbonate rock" or "quicksilver rock." In the Stayton district the silica in this rock is largely chalcedonic quartz. Most of this rock has a sheared or irregularly schistose structure which it probably inherited from the serpentine. Nearly all of the silica-carbonate rock found on the surface is weathered, and is characteristically stained pale tan by iron oxides. As the carbonates are readily dissolved, outcrops are also distinguished by a deeply pitted surface on which an irregular and intricate network of narrow walls separates lens-shaped cavities. In the vicinity of the Comstock mine the rock is largely chalcedonic quartz and pyrite with very little carbonate and is like the twice-silicifled rock described by Ross.
This rock stands out as an elongate reef because of its resistance to erosion.
jj/ Ross, C. P., Qiicksilver deposits of Mayadmas and Sulphur Bank districts, California: U. S. Gepl. Survey Bull. 9?2-L, p. 333, ' .
.
Tertiary igneous rocks
Basaltic extrusive rocks
The basaltic rocks cover more than half of the .area mapped;
Their aggregate thickness differs greatly from place to place and locally amounts to more than a thousand feet.
The dominant rock, represented by -nearly three-quarters of the surface exposures, is massive but intricately fractured basalt. The basalt is poorly exposed, but soil derived from it contains small angular fragments that are easily recognized.
Although the basalt is nearly black when fresh, almost-all specimens found on the surface are brown or-tan because of weather- A mottled-green or brownish-green tuffaceous agglomerate is the most common rock in the area south and east of Antimony Peak.
The agglomerate can be distinguished from the overlying andesitic agglomerate only with difficulty. However, it is so well indurated that the boulders are the least resistant part of the rock and weather out leaving a pitted or cavernous surface, whereas in the overlying andesitic unit the boulders protrude as knobs on weathered outcrops.
Andesitic extrusive rocks
The andesitic extrusive rocks are more than 1,500 feet thick.
The dominant variety is an agglomerate with an Igneous matrix, but tuffaceous agglomerate and tuff are locally abundant in the lower part. .
The agglomeratic character of the rock is most noticeable in weathered outcrop where the slightly more resistant boulders stand outo The boulders range from 6 inches to 3 feet in size.
Most of the agglomerate is light gray or pink, but some denser t varieties are red or nearly black. Phenocrysts of pale-yellow plagioclase, a quarter of an inch long and amounting to a tenth of the rock, are embedded in a fine-grained, nearly glassy matrix. Crystals commonly form complexly twinned or intergrown clots, and some, are rounded and altered on the surface to soft white kaolin. Hornblende, occurring in only minor quantity, is generally altered to a soft, brownish-gray aggregate; biotite is commonly fresh. A platy fracture is locally developed, and (3) following the antimony mineralization but before the quicksilver mineralization, and possibly (4) after mineralization. The faults formed after mineralization are confined to the southwest quarter of the area mapped. All the others are mineralized, and it is probable that many of them were active during all but the last period of movement.
The mineralized faults, wh.^ch contain the ore bodies, strike west of north through the middle of the area. None of them is known to be more than 2 miles long, and many are much shorter.
Those on the west are reverse faults which dip steeply to the west. The dip of the mineralized fault on the east slope of Antimony Peak ridge changes sharply along the strike. In the south, near the Stayton mine road, the fault dips steeply to the west and is reverse. At the-first canyon crossing, some 600 feet north, the dip decreases to 35° W. A little farther north, where it crosses the southern elbow of Antimony Peak ridge, it is vertical, and in t^.e good exposures along the slope of the ridge it dips 65°-75° E. and is normal with a displacement of more than 500 feet. Still farther north, west of Antimony Peak, exposures ,are poor, but the fault is believed to be again nearly vertical. Other faults of the district show less extreme changes in dip.
The fault of the Gypsy vein is normal and dips west at a moderate angle. It allows a keystone block in the anticline to be depressed west of the Gypsy vein, 'and in this-respect it is similar to all of the mineralized faults along which the crest of the anticline has been lowered (pi. 64, section A-A').
The faults of the district are readily traceable only where mineralized and, therefore, may be'more continuous or more widely distributed than is suggested on plate 64.
A group of more than a dozen faults in the southwestern quarter of the district are not silicified or otherwise mineralized. The positions of some of these faults are shown by topographic features s\ich as ponds and short troughlike valleys.
These faults seem to be geologically very young, and were 'probably formed after the ore deposition. 
RESERVES Antimony
The antimony reserves of the district cannot be closely estimated because high-grade pockets are distributed sporadically. The breccia veins, exclusive of rich pockets, average less than 1 percent of antimony, and although the total amount of antimony in them is a few tensvof thousands of tons, the average grade is much too low for mining to be profitable, even with the high average price of 22 cents per pound that prevailed during the war years of 1915-18. Small high-grade pockets might be mined selectively but cannot be expected to yield large tonnages-. These pockets do not appear to be sufficiently numerous to increase the average tenor of any considerable length of breccia vein to more than 1-g-percent. In the Ambrose mine, on one of the best veins in the district, the tenor of the ore in the stopes must have been approximately 6 percent. Probably no ore body containing more than a few tons will average above 5 percent antimony, and mining on larger scale must be done on ore averaging less than 1^ percent.
Quicksilver
The quicksilver reserves of the Stayton district are comparatively small. Assuming that new ore bodies similar to those STRATEGIC MINERALS INVESTIGATIONS, 1941 ' that have been atoped will be found along unprospected segments of vein zones adjacent to the mines, a future production of more than 1,000 flasks may be expected. The Stayton mine is probably capable of yielding nearly 100 flasks per year for a few years if operated on a larger scale. The other mines of the district can be expected to add very little.
Although the mines of the district are estimated to contain only slightly more than 1,000 flasks, the chances of finding new ore bodies are rather good» Between the Stayton and Gypsy mines a part of the vein zone has been prospected, but further prospecting might uncover additional shoots of medium-grade ore.
There is also a good possibility that additional ore will be The most favorable place to prospect for cinnabar ore along the exposed fault zones in basalt is between the Gypsy and Stayton mines. The Stayton vein is not exposed above the mine road, but the faulting of the contact between the two volcanic units indicates that the fault zone at least crosses the ridge to the south. The projection of this vein immediately below the andesitic agglomerate is also worth investigating. An ore body might be found in the pre-Tertiary sedimentary rocks below the Stayton vein, but the estimated depth to these rocks below the surface, about 1,300 feet, makes the chance for finding ore rather remote.
Small amounts of good ore were found southeast of the Mariposa mine, and perhaps other small pockets might be found along this same zone.
No quicksilver ore is known to occur in the andesitic agglomerate or in andesite and rhyolite intrusives in the district; these rocks may be regarded as the least favorable in which to prospect.
DESCRIPTION OF NINES Antimony mines
Of the several small antimony mines in the district, only of the footwall has never been prospected for more than a few feet, and as the fault zone is known to be multiple, some additional ore might be encountered east of what is considered to be the footwall.
The best area for future development lies to the west, as the zone of alteration and shearing is known to be at least 400 feet wide in the nearby Yellow Jacket mine. A large amount of additional prospecting and development work may be necessary before workable ore bodies are found, but it seems highly probable that the future production of the mine should at least equal its past record of about 1,000 flasks. As the mine was being operated in 1941, development work was very slow but more than paid for itself by the recovery of ore found in small rich stringers.
Yellow Jacket mine.--The Yellow Jacket mine, owned by Mr. R. B. Knox, is in sec. 5, T. 12 S., R. 7 E., in western Merced County. The portal is slightly more than 500 feet northwest of On-the basalt side of the fault,-"paint" is distributed through a 6-foot zone, the central part of which contains 'ore of good retort grade.
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